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(5) All VAHIRR-evaluation points in the 
flight path itself are: 

(i) Greater than a slant distance of 10 nau-
tical miles from any radar reflectivity of 35 
dBZ or greater at altitudes of 4 kilometers or 
greater above mean sea level; and 

(ii) Greater than a slant distance of 10 nau-
tical miles from any type of lightning that 
has occurred in the previous 5 minutes. 

(iii) A launch operator need not apply 
paragraph (b)(5) of this section to VAHIRR 
evaluation points outside the flight path but 
within one nautical mile of the flight path. 

(6) VAHIRR is the product, expressed in 
units of dBZ-km or dBZ-kft, of the volume- 
averaged radar reflectivity defined in para-
graph (b)(3) of this section and the average 
cloud thickness defined in paragraph (b)(4) of 
this section in the specified volume defined 
in paragraph (b)(2) of this section. 

(c) Electric field measurement. A launch op-
erator who measures an electric field to 
comply with this appendix must— 

(1) Employ a ground-based field mill, 
(2) Use only the one-minute arithmetic av-

erage of the instantaneous readings from 
that field mill, 

(3) Ensure that all field mills are cali-
brated so that the polarity of the electric 
field measurements is the same as the polar-
ity of a voltage placed on a test plate above 
the sensor, 

(4) Ensure that the altitude of the flight 
path of the launch vehicle is equal to or less 
than 20 kilometers (66 thousand feet) every-
where above a horizontal circle of 5 nautical 
miles centered on the field mill being used, 

(5) Use only direct measurements from a 
field mill, and 

(6) Not interpolate based on electric-field 
contours. 

[Amdt. 417–2, 76 FR 33149, June 8, 2011] 

APPENDIX H TO PART 417 [RESERVED] 

APPENDIX I TO PART 417—METHODOLO-
GIES FOR TOXIC RELEASE HAZARD 
ANALYSIS AND OPERATIONAL PROCE-
DURES 

I417.1 GENERAL 

This appendix provides methodologies for 
performing toxic release hazard analysis for 
the flight of a launch vehicle as required by 
§ 417.229 and for launch processing at a 
launch site in the United States as required 
by § 417.407(f). The requirements of this ap-
pendix apply to a launch operator and the 
launch operator’s toxic release hazard anal-
ysis unless the launch operator clearly and 
convincingly demonstrates that an alter-
native approach provides an equivalent level 
of safety. 

I417.3 IDENTIFICATION OF NON-TOXIC AND 
TOXIC PROPELLANTS 

(a) General. A launch operator’s toxic re-
lease hazard analysis for launch vehicle 
flight (section I417.5) and for launch proc-
essing (section I417.7) must identify all pro-
pellants used for each launch and identify 
whether each propellant is toxic or non-toxic 
as required by this section. 

(b) Non-toxic exclusion. A launch operator 
need not conduct a toxic release hazard anal-
ysis under this appendix for flight or launch 
processing if its launch vehicle, including all 
launch vehicle components and payloads, 
uses only those propellants listed in Table 
I417–1. 

(c) Identification of toxic propellants. A 
launch operator’s toxic release hazard anal-

ysis for flight and for launch processing 
must identify all toxic propellants used for 
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